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Annual Oration at the opening of the 1986 - 1987 teaching session,
Royal Victoria Hospital.
F S Grebbell
It is almost 160 years since Dr James McDonnell delivered an address to the
students entering the Belfast General Hospital. Since that time it has fallen upon a
member of this staff to welcome those students who have commenced their first
year in the clinical branches of medicine. This year it is my privilege and honour
to address and welcome you on behalf of the medical and dental staff of this
hospital, a hospital with a great tradition and one which, I believe, is the 'leaven
that has leavened the whole lump'. As your hospital work of the next three years
unfolds before you, and you are instructed in the many branches of medicine, in
the various clinics, lecture rooms, and at the bedside, I hope that you will come to
appreciate the immense practical value of a thorough understanding of
radiological principles; that you will get to know their worth, limitations, dangers
and to some degree the cost of such a service along with its financial implications,
especially as diagnostic radiology now plays such an important part in the making
of clinical decisions and in patient management.1
In the United States of America it is not uncommon for medical students to
receive many hours of formal radiological teaching. The student may also elect to
attach himself to the radiology department for a period of one month. For this to
obtain in the United Kingdom, additional university academic departments of
diagnostic radiology would heve to be created something which the Education
Board of the Royal College of Radiologists has been pressing for, for many years.
The creation of such departments would, however, depend upon the willingness
of the State to finance them. There has been a technological revolution in
radiology in the last three decades which has made it a most exciting and
engaging discipline. Some would say that a high degree of intelligence and the
ability to use effectively advanced technology is an important asset in medicine as
practised today. Such technology, however, should not be permitted to distance
you from the patient, who above all else requires compassion, tenderness and
understanding. Samuel Johnson said: 'To live without feeling or exciting
sympathy, to be fortunate without adding to the felicity of others or afflicted
without tasting the balm of pity, is a state more gloomy than solitude it is not
retreat but exclusion from mankind. Marriage has many pains, but celibacy has
no pleasures'.
I propose to talk about the early days of radiology, present day imaging, its cost
and its future. This is not intended to be a comprehensive record of the discipline,
and I have purposely refrained from commenting on the life of Roentgen or the
history of radiology in the Royal Victoria Hospital as both subjects were admirably
described by the late Dr David Porter in his Oration on 'The new photography' in
1962.2 An eminent American paediatric radiologist, John Caffey, who died in
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1978, wrote: 'Shadows are but dark holes in radiant streams, twisted rifts beyond
the substance, meaningless in themselves. He who would comprehend Rontgen's
pallid shades, needs always to know well the solid matrix whence they spring. The
physician needs to know intimately each living patient through whom the racing
black light darts, and flashing the hidden depths reveals them in a glowing mirage
of thin images, each cast delicately in its own halo, but all veiled and blended
endlessly. Man - warm, lively, fleshy man - and his story are both root and key
to his shadows; shadows cold, silent and empty'.3
Sir James Young Simpson, a Scottish obstetrician, who in 1847 discovered the
anaesthetic properties of chloroform, prophesied that 'by electrical and other
lights we may render the body sufficiently diaphanous for the inspection of the
practised eyeofthe physician orsurgeon'. On Friday8 November 1895 Professor
Konrad Roentgen discovered X-rays. It was a chance discovery, as so often
occurs in science. Such were Fleming's discovery of penicillin, Jenner's of
vaccination and Becquerel's discovery of the radioactivity of uranium salts. It is
somewhat ironic that an English scientist, Sir William Crookes, had, some 16
years prior to Roentgen's discovery, unknowingly produced X-rays but had failed
to recognise the fact. As Pasteur counselled 'chance visits only the mind that is
prepared'. Aswith all new discoveries, there were those who belittled and scorned
the 'new photography' as it was then called. When the future King Edward VII was
shown the X-ray ofa hand (which incidentally required a 20 -minute exposure) he
was reputed to have exclaimed 'how disgusting'. Going the rounds of the music
halls was the well-known ditty deriding the discovery,4 which went as follows:-
'The Roentgen rays, the Roentgen rays,
What is this craze?
The town's ablaze
With the new phase
Of X-ray's ways.
I'm full of daze,
Shock and amaze,
For nowadays
I hear they'll gaze
Thro' cloak and gown,
And even stays,
Those naughty, naughty Roentgen rays'.
Fortunately eminent medical men such as Sir Robert Jones and Sir James
MacKenzie Davidson realised the decisive part that the 'new rays' could play in
the practice of medicine and surgery. They immediately set about establishing
the new science as an important addition to medical practice. At this time the
early pioneers were unaware ofthe more sinister aspects ofthe effects ofthe 'new
rays' on the body tissues. Unfortunately many of the early workers suffered
epilation and skin damage with some suffering severe disfiguration to their hands
and fingers. Later the vulnerability of the haemopoietic system to radiation was
recognised and in 1921 Hermann Muller was awarded a Nobel Prize for demon-
strating that X-rays could cause mutations.
Prior to the discovery of X-rays, knowledge of the disease was limited to the
clinical examination, supplemented by post-mortem findings should the patient
die. The new science of radiology was to change all of this. As early as 1897
contrast media was introduced into radiology when Cannon at Harvard fed
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bismuth to cats (and by 1899 to human beings) in order to demonstrate the
gastro-intestinal tract.5 The first cystograms and micturition studies ofthe bladder
were carried out in 1905 and 1907 using colloidal silver which in 1918 was
replaced by the safer and cheaper sodium iodide.6 During the 1914-18 war,
research in radiology practically ceased as the discipline was directed towards the
diagnosis of fractures, foreign bodies and gas gangrene. In 1918 Dandy
performed the first ventriculogram when he introduced air through a trephine
hole in the skull using a thin needle.7 In 1922 Sicard and Forestier introduced
lipiodol into the subarachnoid space as an aid in the localisation of spinal cord
tumours.8
Egaz Moniz9 was born in 1874 in the village of Avanca in northern Portugal. He
became an eminent neurologist and was also involved in politics. In 1926 when a
dictatorial government came to power in Portugal, he deserted politics and
devoted his time to neurological research. It was this research work which
eventually led, in 1927, to the injection of 25% sodium iodide into the carotid
artery of a patient and to the demonstration of intracerebral tumours. This
pioneer work by Moniz led to the establishment of a Portuguese school of
angiography which became famous throughout the world. From the age of 23,
Moniz had suffered from gout, which severely affected his hands, and all his
angiographic techniques were performed by his junior colleagues. In 1949 he
was awarded the Nobel Prize in physiology and medicine, not for his superb work
in angiography, but for the more uncertain technique of frontal leucotomy.
Arthur SchLiller'0 was also born in 1874, in the city of Brunn in the province of
Moravia which, at that time, was part of the Austro-Hungarian Empire. He was
appointed to the chair of neurology and psychiatry at the University of Vienna in
1910 where he attracted students of radiology from all over the world. He
became known as the father of neuroradiology and was the first to recognise and
interpret correctly the calcified pineal gland in 1906. His name is also associated
with Hand-Schuller-Christian disease. His first book, in 1905, An atlas on the
radiography of the skull, was a classic of its time, as was his comprehensive
monograph in 1912 on X-ray diagnosis ofthe head. With the rise to power ofthe
Nazis in Germany, he fled to Australia where he continued to practise medicine,
although his two sons, who had remained behind in Europe, were exterminated in
a Nazi concentration camp.
Following the discovery of X-rays, radiology was adjudged to be a diagnostic
discipline. It has, however, played an important part in excluding disease and thus
in alleviating mental stress. It has successfully monitored the efficacy of medical
and surgical treatment. The demonstration of normal body structures and their
variations of normal have added considerably to the knowledge of the anatomist
and has led to a greater understanding and recognition ofthe diseased process. In
1940 Bentley and Leitner, working in the field of preventive medicine,
introduced the first 'mass mini-service' into Great Britain for the detection of
pulmonary tuberculosis.1' This was a sequel of Manuel de Abreu's work in
1936/7 when he carried out a large-scale survey on tuberculosis in Brazil which
led to the 'mass method' being employed worldwide. At this time physicians were
reluctant to admit to medical students that in the absence of signs and symptoms
active tuberculosis could be demonstrated by chest X-rays. Yet as far back as
1917 Osler had said 'In skilful hands the study of such cases with the Roentgen
rays is of great value'. The mass mini-service also proved to be ofsignal benefit to
the coal mining industry in the diagnosis of pneumoconiosis. An interesting
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anecdote on the subject of preventive medicine involved Queen Amelie, the wife
of the unfortunate King Carlos of Portugal who was assassinated. She decreed
that her ladies-in-waiting should have their chests X-rayed in order to
demonstrate the misshapenness of their thoracic cages due to tight lacing.
In the last three decades there have been major changes in radiological
procedures. These are the imaging techniques of nuclear medicine, ultrasound,
computed tomography, magnetic resonance imaging and digital subtraction
angiography. The discovery of isotopes cannot be credited to any single
individual. The scientific genealogy of isotope imaging can be traced back to
Henri Becquerel, a Parisian who invented nuclear chemistry, for which he was
awarded the Nobel Prize for physics in 1903, and Lord Rutherford, a New
Zealand-born British physicist who in 1906 discovered the alpha, beta and
gamma rays for which he received the Nobel Prize for chemistry in 1908.
Radioactive isotopes were not produced artificially until 1934 when Curie and
Joliot produced radioactive phosphorous by bombarding aluminium with alpha
particles. It was not until the early 1960s that the clinical use of radioisotope
scanning became routine in medicine, and it was only in 1966 that isotope
scanning was introduced into the Royal Victoria Hospital. In 1971 the first gamma
camera was purchased and in 1977 the radioisotope department obtained its first
computer.
Ultrasound, as practised today, evolved from an idea by Paul Langevin, a French
physicist, who, during the first world war, devised a means whereby submarines
could be detected by the use of high frequency sound waves. This technique was
called ASDIC, an abbreviation for Anti-Submarine Detection and Investigation
Committee. In 1958 Professor Ian Donald, in Glasgow, applied this principle to
demonstrate the fetus in utero, and this technique is now used extensively in
obstetrics, paediatrics and in adult organ scanning. Its great benefit is that it is
non-invasive and free from the biological hazards of ionising radiation. The first
ultrasound scanner on this site was installed in the Royal Maternity Hospital in
1968.
Computed axial tomography, more commonly referred to as CT, was invented by
Godfrey Newbold Hounsfield, a British scientist, in 1972. This new invention
was, without doubt, the greatest advancein diagnostic radiology since Roentgen's
discovery. It has revolutionised completely my own specialty, neuroradiology.
Hounsfield's interest in physics and mathematics originated in his childhood. He
was brought up on a Nottinghamshire farm, the youngest of five children. Here he
became greatly intrigued with all the electrical and mechanical apparatus which
one associates with farming - the generators, the binders and the threshing
machines. He constructed electrical recording machines and even launched
himself from the top of a haystack in a home-made glider whilst investigating the
principle offlight. At the outbreak ofthe second world war hejoined the Royal Air
Force as a volunteer reservist, becoming eventually a radar mechanic instructor.
While working for EMI in 1967 an idea occurred to him from which was to
develop both the technique of computed tomography and the EMI scanner. For
this outstanding work he became the recipient of many honours and decorations,
culminating in the Nobel Prize for medicine and-a knighthood. The Royal Victoria
Hospital obtained its first CT scanner in 1977, and five years later this was
replaced by a high resolution whole body scanner. It was a great tragedy that
Britain failed to capitalise on this brilliant scientific invention. In 1980 EMI pulled
out of the scanner market after suffering huge losses in the face of overseas
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competition from Europe, the USA and Japan, whose scientists exploited
Hounsfield's invention leaving Britain well behind in the field of CT technology.
The principle of magnetic resonance imaging (MRI) is not new. It has been used
in biochemical laboratories to monitor metabolic reactions in the human. Felix
Bloch ofStanford University and Edward Purcell of Harvard University, more than
three decades ago, were responsible for the basic research which laid the
foundations for the laterdevelopment ofthe present imagers. They were awarded
the Nobel Prize for physics in 1952. The great benefit of MRI is that it can
generate images of the body structures without using ionising radiations.
Computed tomography provides information which is basically anatomical; MRI
would appear to be capable of more discrete discrimination between normal and
pathological tissue and also of supplying information regarding the functional
state of internal organs. As a standard of comparison of proven clinical value
computed tomography will not easily be equalled but there is no doubt that MRI,
which is now in its sixth year of clinical use, has passed the stage of being a
scientific tool. It has become a most important diagnostic mode which will
increase significantly the contribution of radiology to clinical medicine and
teaching. It is myopinion that to remain in the forefront of modern medicine such
a modality must beeasily accessible and furthermore sited where it most benefits
the population as a whole. In the USA, of every dollar spent on new imaging
modalities in 1986, it is estimated that 23 cents will have gone towards MRI but
only 14 cents towards CT.12
CT and MRI have not always been confined to hospital practice. Radiology was
first used to investigate mummified material in 1896. Professor Ian Isherwood of
Manchester used CTtoinvestigate two mummies - a female named Khary and a
male, Asru - and added considerably to the knowledge of Egyptology by
producing transaxial body sections. In 1984 a naked body, apparently male, was
found in a Cheshire bog. CT and MRI investigations demonstrated that he had
been garrotted, had had his throat cut and had a fractured skull. He had also
probably been stabbed in the chest, and the remains of his last meal of
unleavened bread was identified in his stomach. It was suggested that he had
been the victim of a ritual killing, and this2,500-year-old murder case (the Pete
Marsh Murder, or Lindow Man) became of great interest to Scotland Yard
forensic scientists because ofthe novel methods of investigation. In 1985 CT was
also used to determine the age of some twelfth century timber beams excavated
fromanarchaeologicalsiteatBillingsgate. Imagesofthe ringsinherent in all timber
were matched against a reference template, enabling exact dating to be made.
The reconstructed pier, five metres long by two metres high, in the Docklands
museum, will be the largest preserved wooden artefact in the United Kingdom.
Digital subtraction angiography was first introduced into the Royal Victoria
Hospital in 1982. It is a progressive development from intravenous aortography
which was initiated in 1958 by Bernstein and his colleagues.'3 In selective cases
it removes the necessity for the more hazardous procedures of conventional
angiography. Many of the radiological procedures used today for diagnostic
purposes are also used therapeutically. Using percutaneous catheterisation,
arteries can be occluded or dilated and the blood flow reduced to, or therapeutic
drugs introduced into, tumours. Biliary stones can be removed percutaneously
and kidney stones can be crushed with sound waves from a lithotripter machine.
Needle biopsies can be performed through tiny percutaneous punctures using
image intensification computed tomography or ultrasound.
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The financing of the radiological department is one of the most expensive items
in the hospital budget. It is now recognised that the rate of growth in the 'hi-tech'
specialities, of which radiology is one, has been faster than the service can afford.
The annual X-ray budget in the Royal Group of Hospitals at the present time
is running at approximately £3,000,000 per annum. A large field gamma
camera can cost over £;200,000. The total replacement of a remote control
screening room can cost up to £400,000, a lithotripter machine approximately
£1,000,000. The capital cost of the present CT scanner was approximately
£650,000 and, allowing for capital depreciation over seven years, it requires an
annual budget in the order of £300,000. A magnetic resonance imaging machine
will cost from £;750,000 up to £;2,000,000 depending on the degree of
sophistication. The choice, therefore, for example between buying X-ray
equipment, helping to build a geriatric unit or maintaining adequate staffing levels
becomes one of subjective judgement.
Since the inception of the National Health Service in 1948 numerous re -
organisations have taken place. The first was in 1974 when the hospital and
community services were integrated. Re-structuring took place in 1982, and in
1984, following the Griffiths Report, when General Managers, patterned on
industrial models, were introduced. This latter change certainly did not increase
the influence of the medical and nursing staffs, although the same cannot be said
of the administrative staff. In fact has this change improved the quality of care to
the patient, or has it all been a huge conjuring trick of which Merlin would have
been justly proud? As far back as 1976, Mr Paine, the then Governor of the
Bethlem and Maudsley Hospitals, said that 'management must be the servant of
the service and not its master and that the prime function of the administrator is to
enable the clinicians to achieve their full potential in caring for the sick'.14 He also
pointed out 'that patients come to Health Services to be treated and not
administered'. These re-organisations were presumably initiated to increase the
efficiency of the Health Service. Efficiency usually means doing the same for less
cost, now called efficiency savings. It is, however, quite incredible that within 10
years of the re-organisation of the National Health Service in 1974 the adminis-
trative and clerical staff had increased by approximately 77,000. In these times of
cut-backs, some disguised as genuine cost improvements, which are affecting
doctors, nurses and other therapists, perhaps a closer look should be taken at the
administrative and clerical side where many, although not all, remote from
patient care, areinvolved inwork created byaclumsyand expensive management
structure. You may recall theGrand Inquisitor's song from TheGondoliers where:-
'Lord Chancellors were cheap as sprats
And Bishops in their shovel hats
Were plentiful as tabby cats
In point of fact, too many'.
I mentioned earlier that one might have to choose between several alternatives
such as buying X-ray equipment and helping to build a geriatric unit. Perhaps the
choice would be made much easier if the millions spent on the ever escalating
administrative structure were available for all. Failing this, a remark made by
Professor Howard Jacobs of the Middlesex Hospital comes to mind - 'the most
economical way to save money is not to treat patients'. This point was further
developed by Mr Timothy Mathews, the administrator of the same hospital, who
said 'we will save £500,000 by shutting down 250 beds. The medical staff want
us to carry on but we have to watch the budget. If we don't shut down, the DHSS
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will take the running of the hospital out of our hands. So it is better to ration the
number of patients'. Further on the question of cost efficiency savings, the
radiologist can play an important part by advising clinicians about the value of
available options in order to help achieve a diagnosis, thus avoiding expensive,
unnecessary and superfluous investigations and at the same time saving the
patient much inconvenience. This can best be achieved by a combined approach,
and is basically an exercise in communication which will become more important
as new diagnostic modalities appear with advancing technology. It has also now
been proved that capital expenditure on new techniques is cost-saving and not
inflationary.
What of the future? Looking back over 35 years I have witnessed a steady
advance in radiological technology. On looking forward I see no end to the
process. As students, your careers lie in the future. I would, therefore, like to
speculate with you about the future of radiology, especially if you agree with
Bertrand Russell that to care intensely about what will happen after one is dead is
the mark of a civilised man. In attempting to predict the future I am reminded of
those ironic words of Alvin Toffler, purported to be a Chinese proverb: 'To
prophesy is extremely difficult - especially with respect to the future'. The
technological revolution will see digital images stored on some form of computer
medium which could be readily viewed on a TV terminal, rather than X-rays on
the traditional light box. Silver, a rare and expensive element, will thus be
replaced by the much cheaper silicon. Envelopes and piles of film, much to the
delight of radiologists and secretarial staff, will become things of the past.
Clinicians in outpatient departments, wards, operating theatres and seminar
rooms will have their own terminals which will relay up-to-date and past radio-
logical investigations. No longer will be heard the familiar and frustrating cry
'Where are the previous films?' If current technological trends continue, smaller
and smaller structures will be identified with increasing clarity. Resolving powers
in images of living matter may tend towards or even equal those normally
preserved for pathological specimens. Apart from this increase in spatial
resolution we are likely to resolve tissues of similar composition. Already white
and grey matter in the brain can be distinguished in certain imaging modalities. In
addition to these spatial and contrast resolution advances we will see body
functions taking place in increasing detail. Nuclear medicine and positron
emission tomography in particular show great promise in this context. Could it be
that some day it might be possible to observe thoughts!
Advances in three-dimensional imaging such as computer graphics, stereo
projections and holography could lead to images becoming more tangible, thus
relating more closely to objects which we view in our everyday experience.
Magnetic resonance spectroscopy, which could well become one of the most
important diagnostic modalities in medicine, may lead to non-invasive biopsies
and tissue characterisation. Spectroscopy can also generate information about
tissue metabolism, such as the oxygen supply to tissues, and may become
valuable in cerebrovascular and coronary artery disease.15 Tissue characterisation
may also become a reality using diagnostic ultrasound as the mini-computer is
replaced by the micro-computer. It may even become possible, using ultrasound,
to obtain images through the intact skull. A word of caution - when contemplat -
ing new technology and therapeutic measures it is worth remembering the words
of Alexander Pope:
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'Be not the first by whom the new are tried
Nor yet the last to lay the old aside'.
Will modern technology surpass the diagnostic accuracy of the clinician? It was
Lord Kelvin, the Belfast-born scientist and mathematician, who said: 'When you
can measure what you are speaking about and express it in numbers you know
something about it, but when you cannot express it in numbers your knowledge is
of a meagre and unsatisfactory kind'. The question has, I believe, been answered
by the distinguished immunologist Sir Macfarlane Burnet, who summarised the
situation thus: 'I can see no escape from the contention that, ifjudgement is to be
based on experience, then a machine, which can give accurate weight to all the
relevant information and express the judgement in terms of a quantitative
probability, will give a more acceptable answer than any clinician. It will still be for
the physician to interpret the pattern, but this time he will know that all the
measurable data have been given due weight'.
This morning I hope that I have conveyed to you the essence of the progress
which has occurred and may occur in diagnostic radiology. I trust you will realise
that it is no longer sufficient for you to understand the past. It is even insufficient
to limit your understanding to the present, a present which is vanishing rapidly in
a world of accelerating technology. I hope, therefore, that you will learn to
concentrate some of your thoughts on long-term expectations about the future.
Before concluding I would like to pay tribute to the nursing and paramedical staffs
of this Hospital who have borne the brunt of staff cut-backs over the last few
years. Through all their frustrations they have continued to show great fortitude,
dedication and loyalty to this Hospital and above all to the patient. It was of such
as they that Thomas Gray wrote:-
'Along the cool sequester'd vale of life
They kept the noiseless tenor of their way'.
I am most indebted to Mr J A C Webb and Dr R J Hutchison for their advice and encouragement. I am
extremely grateful to Mrs L Wright for her helpful secretarial assistance and for typing the manuscript.
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